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Background: To evaluate the prevalence of oral cancer in Brazil according to the clinical stage, anatomical loca-
tion, alcoholism and smoking. 
Material and Methods: Data referring to 31,217 cases of oral cancer, from 2000 to 2010, were obtained from the 
Integrator Module of the Hospital Registry of Cancer. Inconsistent data (“non-classified” cases) was eliminated 
and 21,160 cases were analyzed. The frequency distribution according to clinical stage, anatomical location, al-
coholism and smoking was analyzed descriptively and through a binary logistic regression model (α<0.05). The 
clinical stage (dependent variable) was dichotomized in early stage (I and II) or advanced stage (III and IV). The 
year of diagnosis, anatomical location and deleterious habits (alcoholism and smoking) were considered indepen-
dent variables. 
Results: The most frequent characteristics were: oropharynx location (n=3856, 18.41%), clinical stage IV (n=11924, 
56.09%) and combined use of alcohol and tobacco (n=19226; 61.59%). The year 2009 (p<0.01, PR = 1.162, CI-
95%=1.053-1.283) and location at the base of tongue (p<0.01, PR = 2.485, CI-95% = 2.182-2.807) presented a 
higher prevalence ratio for advanced stage oral cancer. The combined use of alcohol and tobacco showed a higher 
prevalence rate for the advanced clinical stage of cancer (p<0.01, PR =1.449, CI-95%=1.382-1.520) if compared to 
individuals without habits, or just alcoholics. 
Conclusions: Higher prevalence of advanced stage of oral cancer is related to the localization at the base of the 
tongue and to the concomitant use of alcohol and tobacco. Therefore, it can be suggested that all these character-
istics lead to a worse prognosis of oral cancer.
Key words: Oral cancer, neoplasm staging, alcoholism, tobacco use disorder.
doi:10.4317/medoral.22318
http://dx.doi.org/doi:10.4317/medoral.22318
Bezerra NVF, Leite KLF, de Medeiros MMD, Martins ML, Cardoso AMR, 
Alves PM, Padilha WWN, Cavalcanti YW. Impact of the anatomical loca-
tion, alcoholism and smoking on the prevalence of advanced oral cancer 
in Brazil. Med Oral Patol Oral Cir Bucal. 2018 May 1;23 (3):e295-301.   
http://www.medicinaoral.com/medoralfree01/v23i3/medoralv23i3p295.pdf
Article Number: 22318         http://www.medicinaoral.com/
© Medicina Oral S. L. C.I.F. B 96689336 - pISSN 1698-4447 - eISSN: 1698-6946
eMail:  medicina@medicinaoral.com 
Indexed in: 
Science Citation Index Expanded
Journal Citation Reports
Index Medicus, MEDLINE, PubMed
Scopus, Embase and Emcare 
Indice Médico Español
Med Oral Patol Oral Cir Bucal. 2018 May 1;23 (3):e295-301.                                                                                                                        Factors associated with oral cancer prevalence in Brazil
e296
Introduction
The TNM staging system for the classification of ma-
lignant tumors distributes clinical stages of neoplasms 
at four levels (I, II, III and IV). Based on that classifi-
cation, stages I and II are considered the initial stage, 
without regional and distant metastasis; whilst stages 
III and IV correspond to advanced stage, with regional 
or distant metastasis. Therefore, the determination of 
cancer staging is a very important tool for an adequate 
choice of antineoplastic treatment, as well as prediction 
of the prognosis of malignant neoplasm (1,2). In this 
sense, the higher the clinical stage of oral cancer, the 
worse is the prognosis and shorter the survival of affect-
ed individuals (2-5). Based on that, identifying factors 
related to the greater aggressiveness of neoplasms can 
contribute to the design of prevention strategies, with a 
view to the early diagnosis.
Among the factors related to the aggressiveness of ma-
lignant neoplasms, the anatomical location may be an 
aspect of relevance, since more apparent lesions are eas-
ily diagnosed, whilst others located in regions of lesser 
access or visualization are difficult to detect by the pa-
tient, or by the health professional (1). In addition, more 
vascularized regions (i.e.: mouth floor, the lateral border 
and the base of the tongue) allow greater dissemination 
of the disease, with a greater probability of development 
of regional metastasis (6,7). In this sense, these lesions 
can be diagnosed at advanced clinical stage (III or IV).
Alcoholism and smoking are deleterious habits iden-
tified as major risk factors for oral cancer, since their 
combination increases the chances of developing ma-
lignant neoplasms (5,8,9). Therefore, alcoholism and 
smoking habits are considered a public health problem, 
increasing the morbidity and mortality of cancer cases 
(9). In addition to risk factors such as sun exposure and 
eating habits, current studies report that types 16 and 18 
of human papillomavirus (HPV) infection are related to 
the pathogenesis of oral cancer, mainly in the orophar-
ynx (15-17). However, the impact of such habits on the 
prevalence of advanced stage cancer of the mouth and 
its relation with localization of cancer lesions still needs 
to be clarified.
Considering the above, the possible association of the 
severity of oral malignancies with the anatomical loca-
tion and deleterious habits of alcoholism and smoking 
needs to be studied under a broader epidemiological as-
pect. Therefore, the present study aimed to evaluate the 
distribution of oral cancer cases according to the clini-
cal stage, location and habits of alcoholism and smoking 
in Brazil, from 2000 to 2010.
Material and Methods 
A cross-sectional study was carried out based on the 
analysis of an information system that gathers data 
from all cases of cancer in Brazil. Data were collected 
from September to December 2016, using the “Integra-
tor Module of the Hospital Registry of Cancer”, linked 
to the “National Cancer Institute of Brazil” (HRC Inte-
grator - https://irhc.inca.gov.br/RHCNet/visualizaTab-
NetExterno.action). This information system retrieves 
some data collected by the physician in the event of 
diagnosis. In the present study, we used the following 
variables: year of diagnosis, clinical stage, deleterious 
habits and anatomical location of the oral cancer lesion. 
The HRC Integrator provided data referring to 31,217 
cases of oral cancer, treated in 228 hospital units in Bra-
zil. Data referring to 26 federative units of Brazil were 
considered, excluding the state of São Paulo. According 
to data from the platform, hospitals in this state do not 
collect data on alcoholism and smoking at the time of 
diagnosis. 
Included cases were classified according to the cat-
egories of the International Classification of Diseases 
for Oncology (ICD-10) (10), as follows: Lips (C00), 
Tongue base (C01), Tongue (C02), Gum (C03), mouth 
floor (C04), Palate (C05), Other non-specific parts of the 
mouth (C06), Parotid gland (C07), Others larger sali-
vary glands (C08), Tonsils (C09) and Oropharynx (C10). 
Preliminary database screening was performed to elim-
inate inconsistencies and un-relevant data. Cases regis-
tered as “without information” (code 9), “unconsidered” 
(code 8) and “without clinical stage” (code 0) were ex-
cluded from dataset. We did preserve only cases that 
had consistent data regarding clinical stage, deleterious 
habits, year of diagnosis and anatomical location of the 
lesion. The final sample value considered for statistical 
analysis was equal to 21,160 cases.
The descriptive analysis was performed to present the 
frequency distribution of clinical stages, anatomical lo-
cations and deleterious habits, according to the year of 
diagnosis. Then, a binary logistic regression model was 
elaborated, in which clinical stages (dependent variable) 
were dichotomized within initial stage (I and II - score 
0) and advanced stage (III and IV - score 1). The year 
of diagnosis, location and deleterious habits of alcohol-
ism (yes or no) and smoking (yes or no), reported by 
the patients at the time of diagnosis, were considered 
independent variables.
Data were tabulated and analyzed statistically in the Sta-
tistical Package for Social Sciences software (SPSS, v. 20, 
IBM, Chicago, IL). The input method of Backward:Wald 
and the significance level of 10% were considered as 
selection form for insertion of independent variables 
for model assembly in primary bivariate analysis. The 
adjustment of the model was performed, considering 
the Hosmer-Lemeshow goodness adjustment (p>0.05), 
where the model was considered properly adjusted 
(p=0.146). The prevalence ratio and confidence interval 
values were defined for the interpretation of results, con-
sidering the level of significance of 5% (α<0.05).
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Results 
The most frequent anatomical sites diagnosed with oral 
cancer were Oropharynx (n=5748, 18.41%), followed by 
tongue (n=5600, 17.94%) and other parts of the mouth 
(n=3917, 12.55%) (Table 1). However, the tongue con-
sidered as a whole (Tongue + Tongue base), was more 
frequent among oral cancer sites (28.62%, n=8934). In 
addition, the greater line slope on Figure 1 indicates a 
higher trend of increase for cases of oral cancer located 
in the oropharynx and in the tongue.
Individuals diagnosed with oral cancer presented high-
er frequency of clinical stage IV (56.09%, n = 11924) 
(Table 1). Among different clinical stages, there was a 
greater tendency of increase for cases of oral cancer in 
individuals affected by stage IV.
Individuals who self-declared alcoholics and smokers 
had higher prevalence of cancer (61.59%, n=19226) at 
the time of diagnosis. In addition, it was observed a 
greater tendency for the increase of oral cancer cases in 
alcoholics and smokers individuals.
Considering the whole period from 2000 to 2010, the 
prevalence of oral cancer in the advanced clinical stag-
es (n=16545; 78.19%) was higher than that observed for 
the initial stages (n=4615; 21.81%). There was a higher 
prevalence rate for advanced clinical stage (III and IV) 
in 2001, 2007 and 2009, compared to the year 2000.
Compared to the cases diagnosed in lip, higher preva-
lence ratio for advanced clinical stage (III and IV) was 
verified for tongue base, gum, tonsils, oropharynx and 
other parts of the mouth (p <0.05 – Table 2).
With regards to the analysis of deleterious habits (Table 
2), self-declared smoking-only individuals did not pres-
ent a statistically significant prevalence ratio relative to 
non-alcoholics and non-smokers (p=0.433). However, a 
higher prevalence of oral cancer in the advanced clini-
cal stage (grades III and IV) was observed among in-
dividuals who had concomitant use of alcohol and to-
bacco (p<0.01 – Table 2).
Discussion
According to the present study, the distribution of oral 
cancer in Brazil shows a high prevalence of advanced 
stage (grade IV), with neoplastic lesions in tongue 
(tongue + tongue base) and self-declared alcoholics and 
smokers. This profile confirms the previous findings in 
the literature (1,2,5,9,11,12) and shows up the greater 
aggressiveness of oral cancer, especially when located 
at the base of the tongue, in alcoholics and smokers 
(5,7,8,9,13).
A greater prevalence of oral cancers diagnosed in ad-
vanced clinical stage (III or IV) was observed in the 
year 2009, when compared to the year 2000. It is known 
that the year of registration does not explain the preva-
lence or evolution of cancer lesions. However, the analy-
sis of the year using the binary logistic regression model 
shows a significant increase in the diagnosis of these le-
sions over the past few years. In Brazil, this increase in 
oral cancer registries may be related to the incentive of 
the National Oral Health Policy (Smiling Brazil) to the 
implantation and expansion of the network. In addition, 
there was a greater registry of cancer cases by the health 
information systems from the Ministry of Health, more 
specifically, the HRC Integrator (14).
The lip is the location of the mouth more accessible, 
visible and easy to identify any change in normality. 
Therefore, this location probably has a higher preva-
lence of early diagnosis (1). Due to these factors, the 
lip location was used as a comparison parameter in the 
logistic regression model used in this study. In this way, 
if compared to the lip, the base of the tongue presented a 
higher prevalence ratio for advanced cases. This can be 
justified by the lower visibility and access to this region 
for recognition of the lesion and, consequently, an early 
diagnosis. Most studies show a higher aggressiveness of 
the cancer located at the tongue base (6,12), due to their 
susceptibility to increased exposure to carcinogens (al-
cohol and tobacco), as well as the greater probability 
of involvement and the presence of cervical metastases 
due to its high vascularization (6,7).
Cancer located in the oropharynx presented the second 
highest prevalence ratio for advanced stage neoplasms 
compared to the lip. Similarly to the tongue base, the 
oropharynx corresponds to an area of difficult access 
and visibility (1). Recent studies point out to an in-
crease in the incidence of oral cancer cases located in 
the oropharynx, usually associated with human papil-
lomavirus (HPV) infection (1,2,9,11). Recent studies 
pointed out HPV has increased its importance on the 
pathogenesis of oral cancer, since anti-alcoholism and 
anti-tobacco awareness campaigns have successfully 
reduced the prevalence of such habits among youngers 
(15,16).  Additionally, new cases of oral cancer associat-
ed with HPV has increased exponentially with a global 
prevalence ranging from 16 to 37% (16). Among young 
individuals, associated HPV infection present favorable 
prognosis due to the better overall health and lower mu-
tation burden (17). Still, the literature is controversial 
with regards to the association of HPV infection and 
advanced clinical stage of oral cancer (9).  Thus, more 
studies are needed to elucidate the association between 
HPV infection and increased aggressiveness of neo-
plasms located in the oropharynx. 
Individuals diagnosed with oral cancer who did not 
present any deleterious habits and those who declared 
themselves only alcoholics were parameters of compar-
ison in the present study. Alcoholics were put together 
to individuals with no deleterious habits because the lit-
erature reported that alcoholism alone is not associated 
with advanced stage of oral cancer (13,18). For individu-
als who have never been exposed to deleterious habits 











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































n (%) Coefficient 
of Wald p-value PR
CI (95%)
Lower Upper
I or II III or IV
Year of diagnostic 36.979 0
2000 200 (0.94) 611 (2.87) - - 1
2001 399 (1.88) 1181 (5.56) 6.593 *0.010 0.862 0.769 0.965
2002 371 (1.75) 1126 (5.30) 3.768 0.052 0.891 0.792 1.001
2003 369 (1.74) 1319 (6.20) 0.116 0.733 0.980 0.874 1.100
2004 429 (2.02) 1541 (7.25) 0.252 0.616 1.028 0.923 1.145
2005 457 (2.15) 1615 (7.60) 0.065 0.798 1.014 0.913 1.126
2006 467 (2.20) 1819 (8.56) 1.722 0.189 1.071 0.967 1.188
2007 517 (2.43) 2064 (9.71) 5.913 *0.015 1.130 1.024 1.247
2008 485 (2.28) 1853 (8.72) 3.107 0.078 1.096 0.990 1.213
2009 510 (2.40) 2065 (9.71) 8.907 *0.003 1.162 1.053 1.283
2010 411 (1.93) 1451 (6.83) 1.643 0.200 1.075 0.963 1.200
Location 1155.957 0
Lips 609 (2.86) 372 (1.75) - -
Tongue base 255 (1.20) 2281 (10.73) 198.594 *0.000 2.475 2.182 2.807
Tongue 1028 (4.84) 2705 (12.72) 35.853 *0.000 0.785 0.725 0.850
Gum 108 (0.51) 420 (1.98) 6.311 *0.012 1.290 1.057 1.572
Mouth floor 456 (2.14) 1693 (7.96) 0.440 0.507 1.036 0.933 1.150
Palate 632 (2.97) 1541 (7.25) 41.357 *0.000 0.731 0.664 0.804
Other parts of mouth 449 (2.11) 2203 (10.36) 51.158 *0.000 1.455 1.313 1.612
Parotid gland 269 (1.27) 536 (2.52) 13.267 *0.000 0.767 0.664 0.884
Others larger salivary glands 91 (0.43) 174 (0.82) 6.757 *0.009 0.730 0.575 0.925
Tonsils 280 (1.32) 1302 (6.12) 26.595 *0.000 1.392 1.228 1.578
Oropharynx 438 (2.06) 3418 (16.08) 245.444 *0.000 2.244 2.029 2.483
Deleterious habits 323.093 0
No habit or alcoholic-only 1440 (6.77) 2720 (12.79) - -
Smoker, non-alcoholic 908 (4.27) 2614 (12.30) 0.616 0.433 1.024 0.965 1.087
Smoker and alcoholic 2267 (10.66) 11311 (53.20) 233.533 *0.001 1.449 1.382 1.520
Table 2. Distribution of components of the sample (n, %) according to the degree of clinical stage of the lesion (I/II or III/IV), year of 
diagnosis, anatomical location, and deleterious habits declared by the individuals at the time of diagnosis. Binary logistic regression 
model for association between clinical stage degree (I/II or III/IV) and independent variables analyzed (year of diagnosis, location and 
deleterious habits of the patient).
*Indicates a statistically significant association between the degree of clinical stage and independent variables (p<0.05). PR: Prevalence 
Ratio. CI: Confidence Interval.
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of alcoholism and smoking, the development of cancer 
can be attributed to other carcinogenic factors such as 
nutrition, viruses, immunosuppression and genetic pre-
disposition. In the case of lip cancer, chronic sun expo-
sure is considered the main risk factor (4,9).
The present study did not observe a statistically signifi-
cant difference for the prevalence of advanced cases of 
oral cancer in self-declared smokers-only, compared 
to individuals without deleterious habits, or alcoholic-
only. However, one study found greater aggressiveness 
of cancer in smokers (19). The combination of delete-
rious habits of alcoholism and smoking may increase 
the prevalence of advanced clinical stage, as observed 
in the present study. This finding ratifies the literature, 
showing greater aggressiveness of oral lesions in alco-
holic and smoker individuals (5,7-9,13).
A higher aggressiveness of oral cancer in alcoholics 
and smokers may occur due to increased cell membrane 
permeability caused by ethanol and, consequently, ex-
posure of intracellular content to tobacco as carcino-
genic agent (20). Alcoholism and smoking induce de-
creased expression of Interleukin 18 (IL-18) (21) and 
DDX3 protein (22), which regulate the cell cycle and 
progression of malignant neoplasm. In addition, the 
COX-2 inflammatory marker, related to the aggressive-
ness of neoplasms, is more frequent in smokers, when 
compared to non-smokers (19).
The present study suggests an association between the 
higher prevalence of oral cancer in the advanced clini-
cal stage with the anatomical site of the lesion, mainly 
in the tongue base, and deleterious habits of smoking 
and alcoholism. These two major risk factors are like-
ly to increase the rate of injury progression (5,8,9,13). 
However, the methodology used in present study does 
not allow a cause-effect prediction, since analyses are 
based on a health information system (HRC Integrator). 
As discussed, data from this study are consistent with 
the literature, which records the increase on the preva-
lence of advanced-stage lesions, as well as elucidates 
the effect through biological mechanisms. However, the 
neglect of individuals with their own health and wait-
ing time from detection of the first signal to confirm 
diagnosis may also contribute to a higher prevalence of 
advanced stage lesions (4,5,23).
The record of the increased prevalence of advanced-
stage oral cancers is evident; however, these are not all 
cases existing in Brazil from 2000 to 2010. The limita-
tion of the use of secondary data occurs because data 
may have been lost or not indexed to the platform. The 
inconsistency of data after 2010 can be verified in fig-
ures 1 to 3, in which the prevalence and insignificant 
data are observed after 2011. Based on that, data collec-
tion was carried out up to 2010 due to the inconsistency 
of data for the following years (2011 to 2017). Therefore, 
the HRC Integrator must be updated in order to correct-
ly perform its function. These limitations; however, do 
not compromise the inferences observed in the study, 
being a mechanism for planning public policies directed 
to the population subject to risk factors related to oral 
cancer.
The lack of data from the state of São Paulo regard-
ing alcohol and smoking habits in the HRC Integrator 
is a limitation of this study. Although the state of São 
Paulo computes the higher prevalence of cases of oral 
cancer, the influence of alcoholism and smoking cannot 
be evaluated in the present study. However, this lack of 
data regarding the state of São Paulo does not compro-
mise the conclusions of this study, which confirm the 
location of the malignant neoplasm and the combination 
of alcoholism and smoking habits as the main risk fac-
tors for greater aggressiveness of oral cancer.
Higher prevalence of advanced cases indicate a worse 
prognosis, lower survival and, consequently, an increase 
in the mortality rate due to oral cancer (2,3,7,9,11). In 
this sense, the identification of risk factors denoted 
in the present study can contribute to the planning of 
public policies at the susceptible population, aiming 
to reduce deleterious habits of alcoholism and smok-
ing (3,7,11,23). In addition, knowledge of the factors 
and most frequent locations of oral cancer will assist 
dentists, health professionals and the individuals them-
selves in detecting the lesion at an early stage and, con-
sequently, obtaining a better prognosis (3,11,23).
The present study suggests an association between the 
higher prevalence of oral cancer in the advanced clini-
cal stage with the anatomical site of the lesion, mainly in 
the tongue base, and deleterious habits of smoking and 
alcoholism. This study has limitations with regards the 
way primary data were collected. In example, the authors 
did not had access to specific anatomical locations within 
ICD-10 classifications, as well as there is limited informa-
tion with regards the amount of alcohol or tobacco each 
individual used to consumed in the event of diagnosis. 
Besides that, other relevant information (i.e. HPV infec-
tion) is not available within the HRC information system. 
Although those limitations do not compromise the results 
or conclusions from this investigation, they puts out the 
need to collect data that is more specific from diagnosed 
cases.  This would aid a deeper analysis of the prevalence 
of oral cancer and of its risk factors. 
Conclusions
It is suggested that the localization of malignant neo-
plasm at the tongue base and the concomitant use of 
alcohol and tobacco contribute to a higher prevalence 
of advanced cases of oral cancer. Therefore, it can be 
suggested that all these characteristics lead to a worse 
prognosis of oral cancer.
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